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special thermonuclear reaction that will suddenly come
Into play when the central temperature of the evolving
star reaches a certain critical value, A very small amount
of such an "explosive element" might indeed be enough
to liberate the energy required for an ordinary nova and
even for a supernova, but no possible reaction of this kind
has as yet been found.

So we must confess that we do not know why stars ex-
plode, and that we cannot tell for certain whether our Sun
is going to follow the example of Nova Hercules in the
near or distant future. Let us hope it will not.

SUPERNOVA AND THE "NUCLEAR STATE" OF
MATTER

In the particular case of supernovas, an entirely novel
mechanism of explosion was proposed as a possibility by
Zwicky, soon after he had proved the occurrence of these
vast stellar catastrophes. In order to understand Zwicky's
hypothesis, we must go back to our discussion of super-
dense stars in Chapter VIIL We saw there that, after the
consumption of all the hydrogen available for thermo-
nuclear reactions, every massive star is bound to contract
to a very small radius and a correspondingly very high
density.

In Figure 45 of that chapter we also gave a graphic
representation of the fact that the radius of a collapsed
star is a function of its mass, demonstrating that this finite
radius decreases with the increasing mass. When he saw
this diagram, the careful reader may already have noticed
that the curve expressing this radius-rnass relationship does
not extend indefinitely in the direction of larger masses,
but leads to a zero radius for a mass that is equal to 1.4